INTRODUCTION
genes showed characteristic electrophoretic patterns in polyacrylamide gel, that is the single-strand conformation polymorphism (SSCP) (26,27). The PCR -SSCP method was originally developed for the detection of sequence variations in human genome (28-30). We have modified this method by using silver staining of DNA fragments and designated herein the PCR -DNA conformation polymorphism (DCP) method, because the silver staining allows detection of singlestranded DNAs as sensitively as double-strand DNAs, and detection of singlestranded DNAs and/or heteroduplexes may reflect the allelic differences (26, 27) . In this study, we applied the PCR-DCP method to genotyping of DRB 1 and DRB3 genes in the DR52ass group, making it possible to use it for assessing the HLA-DR matching in kidney transplantation.
MATERIALS AND METHODS
Materials: Two hundred panels were selected from 100 kidney transplant pairs operated in the 2nd Department of Surgery, Hiroshima University Hospital, or related hospitals. Genomic DNA was prepared from peripheral leukocytes by the standard procedure (31). In addition to these panels, 18 B-cell lines from the 10th International HLA Workshop panels (32,33) and 20 normal individuals with different DR52ass subtypes (34, 35) 
RESULTS

PCR-DCP Analysis of DRB1 Gene
The SSCP patterns of DRB1 gene from DR52ass-DRB1(DR3, 5, 6, and 8) homozygotes and heterozygotes were analyzed with 18 different B-cell lines selected in the 10th International HLA Workshop (Fig, la) and 20 healthy individuals (Fig. 1b) , respectively. Characteristic patterns of single-stranded DNAs (ss DNA) were reproducibly observed for all the DR52ass alleles tested, i.e., two DR3 (DRB1*0301, and DRB1*0302), six DR5 (DRB1*1101, DRB1*1102, DRB1*1103, DRB1*1104, DRB1*1201, and DRB1*1202), nine DR6 (DRB1*1301, DRB1- phoresis in a neutral polyacrylamide gel, DNA fragments of singlestranded form (ss DNA) and double-stranded form (ds DNA) were visualized by silver staining. All of these cells were genotyped for the DRB1 gene by the PCR-SSOP method (36) . The DRB1 allele of each subject is indicated at the top of the figure. (a) The DRB1*0802, DRB1*0803, and DRB1*1302 which showed distinct but similar SSCP patterns were analyzed by the PCR-DCP method to reveal that the DRB1*1302 was useful as an artificially added (+1302) allele to discriminate these alleles by the presence of heteroduplex. (b) Each PCR sample was artificially added with that from DRB1*1302 and subjected to gel electrophoresis for the PCR-DCP analysis.
plate in PCR (data not shown). It is suggested that one ssDNA may have taken multiple secondary structure under our condition. The PCR-SSCP analysis was then applied to the other DR52ass-DRB 1 heterozygotes of a given allele representing a common SSCP pattern, and the characteristic SSCP pattern of each heterozygote was identical to a mixed SSCP pattern of the two corresponding alleles (Figs. 1b and 2 ). In addition, polymorphic heteroduplexes (hd DNA) were recognized in almost all combinations of DR52ass-DRB1 alleles. The heteroduplexes were then analyzed between DR52ass-DRB 1 alleles and DRB 1*1302. DRB 1*1302 was chosen for an artificially added allele, because it formed polymorphic heteroduplexes more efficiently than did the other DR52ass alleles (data not shown). As shown in Fig. 3a and 3b, the heteroduplex pattern and ssDNA pattern of a heterozygote were identical to those formed by mixing two corresponding homozygous alleles prior to gel electrophoresis. These heteroduplexes were informative especially in discriminating DRB 1*1101, DRB 1*1302, DRB1*1403, DRB1*0802, and DRB1*0803, although these heterozygous alleles showed distinct but similar SSCP patterns especially when the migration time was short. In contrast, ssDNAs were useful to discriminate DRB 1*1401 and DRB 1*1407 which showed a similar heteroduplex between DRB 1*1302 and themselves. Therefore, comparison of both single-stranded DNAs and heteroduplexes was needed to allow discrimination of the DR52ass-DRB 1 alleles.
PCR -DCP Analysis o f DRB3 Gene
As shwon in Fig. 2 , three DRB3 (DR52) alleles, i.e., DRB3*0101, DRB3*0202, and DRB3*0301, were recognized in the Japanese panels. All of them were clearly distinguished by SSCP, and the heterozygotes showed a simple summation pattern of the corresponding homozygotes, while the heteroduplex was detected only between DRB3*0101 and DRB3*0202. Although the DRB3 gene is in strong linkage disequilibrium with the DRB 1 gene (11), this analysis was helpful in the HLA-DR matching because there are some DR-haplotypes carrying the same DRB1 allele and a different DRB3 allele (33) .
PCR-DCP Genotyping of DR52ass-DRB1 and DRB3 Genes
Two hundred Japanese panels from 100 kidney transplant pairs were subjected to the DR52ass-DRB1 group-specific amplification. One hundred and twenty-eight panels possessed DR52ass alleles, and these panels were then analyzed by the PCR-DCP method for genotyping their alleles. Electrophoretic mo- Fig. 4 . DRB1 and DRB3 genotyping of the DR52ass alleles by the PCR-DCP method. Sample 1 (Sl) and sample 2 (S2) were genotyped for the DRB1 and DRB3 genes by the PCR-DCP method . Two samples were subjected to the DRB1-and DRB3-specific PCR and were separately analyzed for each locus by subsequent electrophoresis. Three heterozygotes indicated by asterisks were used as typing standards; DRB1*1101/*1201 (DRB3*0202/*0101), DRB1*0802/*0803 , DRB1*1401/*1403 (DRB3*0202/*0101) for the SSCP study , and DRB1*0802/*1302 and DRB1*1101/*1302 for the heteroduplex study. Fig. 4 . DRB 1 genotyping of sample 1 was made by comparing the migration of single-stranded DNAs between the sample and the typing standards, while DRB 1 alleles of sample 2 was assigned by analysis of both the single-stranded DNAs and the heteroduplexes. The DRB3 genotyping was also possible as mentioned above. By this simple method, DR52ass-DRB 1 alleles of 128 Japanese panels were genotyped. Some of these panels possessed no DRB3-specific PCR products, and it could then be identified that their DRB 1 alleles were of the DR8 group. The DRB 1 and DRB3 genotypings of the panels were also carried out by the PCR-SSOP method. When the data were compared between the PCR-DCP method and the PCR-SSOP method, it was revealed that the genotypeassignments of all panels were completely identical, indicating that 10 DR52ass-DRB 1 and three DRB3 alleles were precisely genotyped by the PCR-DCP method, as shown in Table I . Forty-six panels were also assigned for DR52ass-DR specificities by serologic typing, and the data were compared with genotypes of the HLA-DRB1 determined by the molecular techniques, i.e., the PCR-SSOP method and the PCR-DCP method. genotyping could be achieved by subgrouping of DRB 1 alleles by using PCR with group-specific primers. Although there are some DR52ass alleles not testd in the current study, they may be able to be discriminated from other alleles, because the DR52ass specific primers flank the DRB exon 2 so that all the allelic variable regions are included (43) , and because almost all the one base mismatches were clearly detected by the PCR-DCP method (26). In addition, this procedure is powerful for the detection of new alleles as was reported for the DPA1 and DPB1 alleles (26, 41) . In this analysis, however, no unusual DCP patterns were detected in the 128 Japanese DR52ass panels. Tiercy et al. (44) have reported that comparison between serologic and oligotyping data showed an excellent correlation in only 66.3% of the 110 renal transplant pairs. At least one HLA-DR antigen was discrepant in 26.4% of the patients, and the oligotyping resolved uninterpretable serology in 7.3% of the cases. They reported that almost all of the discrepancies were due to errors in the as-signmet of alleles belonging to the DR52ass group. We have also found that the discrepancy of serologic and oligotyping data was in the DR52ass group (Table II) .
Therefore the PCR-DCP analysis presented here will provide an alternative tool to analyze this toughest antigen group without using the oligoprobes or endonucleases. DR4 is also composed of many subtypes at the DNA level. We have reported that all the subtypes showed distinctive SSCP patterns (27), while DRB1*0401 and DRB1*0405 were similar in the SSCP patterns but were clearly discriminated by the definite heteroduplex formation.
In addition, the DR2 subtypes in our panels, DRB1*1501, DRB1*1502, and DRB1*1602 were found to be easily genotyped by the PCR-DCP method (data not shown). These observations suggest that all DRB 1 alleles might be discriminated by the group-specific amplification and subsequent PCR-DCP analysis, although many other samples from different ethnic groups should be tested to establish the complete PCR-DCP-based genotyping of the DRB 1 alleles.
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